Progress in the dissection and manipulation of vitamin E synthesis.
Tocochromanols are a group of four tocopherols and four tocotrienols that collectively constitute vitamin E, an essential nutrient in the human diet. Tocochromanols are only synthesized in oxygenic photosynthetic organisms. Although they have similar antioxidant activities in vitro, the individual tocochromanols vary widely in their in vivo vitamin E activities. During the past several years, mutant and transgenic approaches in model organisms, particularly in Arabidopsis thaliana and Synechocystis sp. PCC6803, have allowed the full complement of core pathway genes to be isolated and studied. Pathway engineering with these genes has provided significant insights into the molecular genetic and biochemical control of tocochromanol biosynthesis in plants. The resulting knowledge base is driving efforts to manipulate the levels of this essential nutrient in staple crops for populations in the developed and developing world.